Dual mobility cups hip arthroplasty as a treatment for displaced fracture of the femoral neck in the elderly. A prospective, systematic, multicenter study with specific focus on postoperative dislocation  by Adam, P. et al.
OO
D
f
e
w
P
M
(
a
A
b
c
6
1
drthopaedics & Traumatology: Surgery & Research (2012) 98,  296—300
Available  online  at
www.sciencedirect.com
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Summary
Introduction:  Displaced  fractures  of  the  femoral  neck  in  the  elderly  are  best  treated  with
arthroplasty.  The  type  of  arthroplasty  to  be  used,  either  hemi-  or  total  hip  arthroplasty,  remains
controversial  as  total  hip  replacements  potentially  have  a  higher  rate  of  dislocation.
Hypothesis:  Dual  mobility  cups  have  a  low  dislocation  rate  when  used  to  manage  acute  fractures
of the  femoral  neck.
Patients  and  methods:  In  a  multicenter  prospective  study  conducted  in  France  over  an  inclu-
sion time  of  3  months,  all  displaced  fractures  of  the  femoral  neck  treated  with  arthroplasty
were operated  on  with  insertion  of  a  dual  mobility  cup.  Patients  had  clinical  and  radiological
assessment  at  3,  6,  and  9  months  postoperative.
Results:  Two  hundred  and  fourteen  hips  in  214  patients  with  a  mean  age  of  83  years  (range,
70—103 years)  were  included.  None  of  the  patients  was  lost  to  follow-up.  The  mortality  rate
 patients  (1%)  had  early  postoperative  infection  successfully  treatedafter 9  months  was  19%.  Two∗ Corresponding author. Tel.: +33 3 88 12 71 67; fax: +33 3 88 12 81 46.
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with  lavage  and  antibiotics.  Three  patients  (1.4%),  operated  through  a  posterior  approach,
presented one  postoperative  dislocation,  all  of  which  were  posterior.  Reduction  was  performed
through closed  external  manipulation  under  general  anesthesia.  There  was  no  recurrence  of
dislocation.
Discussion:  This  low  rate  of  dislocation  after  acute  total  hip  replacement  using  dual  mobility
design cups  favorably  compares  with  hemiarthroplasties.  Dual  mobility  cups  might  therefore
be considered  a  valuable  option  to  prevent  postoperative  dislocation  when  treating  displaced
intracapsular  fractures  of  the  proximal  femur  in  elderly  patients  if  a  total  hip  replacement  is
recommended.  Further  study  is  needed  before  extending  the  indications  for  total  hip  arthro-
plasty following  a  fracture  of  the  femoral  neck,  to  assess  the  potential  cost  and  complications
of a  longer  procedure  with  its  potential  acetabular  complication,  and  weigh  them  against  the
potential  beneﬁts.
Level  of  evidence:  Level  III  prospective,  case  study.
© 2012  Elsevier  Masson  SAS.  All  rights  reserved.
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Arthroplasty  is  well  accepted  as  a  treatment  for  displaced
fractures  of  the  femoral  neck  in  the  elderly.  In  the  case  of
conservative  treatment,  local  complications  occur  in  42%
of  the  cases,  with  only  57%  of  the  survivors  being  free  of
complications  according  to  Blomfeldt  et  al.  [1].  There  is
an  increased  risk  of  reoperation  after  osteosynthesis  when
compared  to  hip  arthroplasty  [2].  Functional  results  are
also  better  after  arthroplasty  than  after  osteosynthesis  of
the  femoral  neck  [3,4]. However,  the  best  adapted  type  of
arthroplasty  to  be  used  in  this  clinical  setting  is  still  under
debate.  Dislocation  is  the  most  frequent  complication  when
a  total  hip  arthroplasty  is  implanted  to  treat  displaced  frac-
ture  of  the  femoral  neck  [5].  Owing  to  the  large  diameter
of  the  head,  implantation  of  a  hemiarthroplasty  has  a  lower
rate  of  postoperative  dislocation  [6].  The  best  functional
results,  especially  in  the  case  of  active  elderly  patients,
are  obtained  with  total  hip  arthroplasties  rather  than  hemi-
arthroplasties  [7,8]. Dual  mobility  cups  have  been  reported
to  have  a  low  rate  of  postoperative  dislocation  in  elective
surgery,  not  only  in  primary  total  hip  arthroplasties,  but
also  in  revision  procedures  and  most  particularly  as  a  treat-
ment  for  recurrently  dislocating  hip  replacements.  Do  these
implants  also  perform  well  in  the  setting  of  femoral  neck
fractures  in  the  elderly  and  is  there  an  advantage  to  using
such  implants  to  prevent  postoperative  dislocation?  In  order
to  answer  these  questions,  a  prospective  multicenter  study
was  designed  with  inclusion  of  all  displaced  femoral  neck
fractures  in  patients  aged  70  and  older,  from  September  to
December  2008.
Patients and methods
On  behalf  of  the  French  Orthopaedic  and  Traumatology  Soci-
ety  (SoFCOT),  a  multicenter  prospective  study  was  carried
out,  including  all  patients  aged  70  or  older  with  a  diag-
nosis  of  a  displaced  intracapsular  femoral  neck  fracture,
for  whom  the  chosen  treatment  was  an  arthroplasty  as  pri-
mary  treatment.  Inclusion  covered  a  three-month  period,
from  15  September  2008  to  15  December  2008.  In  each  case,
a  dual  mobility  cup  was  inserted  and  all  surgical  approaches
P
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fere  included  in  the  study.  Preoperative  data  were  col-
ected  including  age  at  operation,  gender,  side,  date  of
rauma,  date  of  operation,  living  facilities,  need  for  a  walk-
ng  aid,  and  preoperative  dependence  score  according  to
arker  and  Palmer  [9].  Intraoperative  data  consisted  of  sur-
ical  approach,  denomination  of  the  cup,  external  diameter
f  the  cup,  type  of  ﬁxation  (cemented  or  cementless),  use
f  a  reinforcement  ring,  material  and  diameter  of  the  head,
enomination  of  the  femoral  stem,  and  any  associated  pro-
edure  such  as  adductor  tendon  tenotomy,  psoas  tenotomy,
steosynthesis  of  the  greater  trochanter  or  osteosynthesis  of
he  acetabulum.  Follow-up  appointments  were  scheduled  at
,  6,  and  9  months  after  surgery  with  clinical  and  radiological
xaminations.  Every  attempt  was  made  to  gain  information
n  case  of  a  missed  appointment,  and  in  particular  the  date
f  death  if  death  occurred  and  whether  any  reoperation  had
een  carried  out  since  the  last  appointment.  Clinical  data
ncluded  the  ability  to  walk  and  the  need  for  technical  or
ersonal  assistance,  residence  and  in  particular  whether  the
atient  had  returned  to  the  former  residence.  The  need  for
ny  walking  assistance  device  was  detailed.  Data  concerning
he  surgery  itself  focused  on  the  need  for  reoperation  of  any
ind,  the  occurrence  of  surgical  site  infection,  and  peripros-
hetic  fracture  of  the  femur  or  acetabulum.  Dislocations
ere  speciﬁcally  sought,  as  well  as  the  number  of  dislo-
ations  since  the  intervention.  The  location  of  the  cup  was
nalyzed  on  plain  X-rays  looking  for  cup  loosening  on  succes-
ive  X-rays.  Displacement  of  the  cup  was  assessed  manually
nd  quantiﬁed  in  millimeters  using  a  sharp  pencil  and  ruler
s  formerly  described  by  Nunn  et  al.  [10]. The  condition
union  or  nonunion)  and  location  (normal  or  abnormal)  of
he  greater  trochanter  were  also  assessed  on  radiographs.
Statistical  analysis  was  performed  using  the  Fisher  exact
est  for  categorical  data  with  a  signiﬁcance  level  of  P  <  0.05.
or  quantitative  data,  a  Wilcoxon  test  was  used  with
 >  0.05.
esults
reoperative  assessmentleven  hospitals  took  part  in  this  study.  Two  hundred  and
ourteen  displaced  femoral  neck  fractures  met  the  inclusion
298  
Figure  1  Case  of  displaced  fracture  of  the  left  femoral  neck
treated  with  total  hip  arthroplasty  using  a  dual  mobility  cup.
A. Preoperative  planning  was  done  on  the  healthy  right  side.  B.
Anteroposterior  view  in  standing  position  at  9  months  postoper-
ative.  Intermedia  (Zimmer,  Étupes,  France)  cemented  stem  and
Saturn  (Amplitude,  Neyron,  France)  cementless  cup  inserted
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tained  a  dislocation.  At  follow-up,  there  was  no  modiﬁcationhrough  a  Hardinge-Müller  approach.  Limited  heterotopic  ossi-
cations  were  observed.
riteria  during  the  time  of  the  study  and  all  were  operated
n  using  a  dual  mobility  cup  as  the  acetabular  component
Fig.  1).  There  were  156  females  and  58  males.  The  mean
ge  at  operation  was  83  years,  ranging  from  70  to  103  years.
he  left  side  was  involved  in  58%  of  cases.  Before  the  frac-
ure,  152  patients  (71%)  were  living  at  home  and  81  (38%)  did
ot  have  any  further  assistance.  Thirty-nine  patients  (18%)
ere  living  in  institutions  including  healthcare  facilities  and
3  (11%)  in  nonmedical  senior  homes.  The  median  indepen-
ence  score  according  to  Parker  was  6  out  of  9  (range,  0—9).
efore  occurrence  of  the  fracture,  86  (40%)  of  the  patients
ould  walk  with  no  technical  assistance  and  36  (17%)  only
eeded  one  cane  outside  of  the  home.  Forty-three  patients
20%)  needed  either  two  crutches  or  a  walker,  and  seven
atients  (3%)  had  no  walking  ability  at  all.  The  mean  time
rom  fracture  until  operation  was  3  days.  One  hundred  and
wenty-two  patients  (57%)  were  operated  on  the  same  day  or
he  day  after  they  had  sustained  their  fracture.  A  posterior
pproach  was  used  in  172  (80%)  cases  and  a  lateral  or  antero-
ateral  approach  in  the  remaining  42  (20%)  cases.  Cement
as  used  for  ﬁxation  of  the  cup  in  seven  cases  (3%);  the  other
07  cups  were  impacted  without  cement.  The  mean  external
o
i
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iameter  of  the  cup  was  51  mm,  ranging  from  44  to  59  mm.
 28  mm  femoral  head  was  used  in  182  cases  (85%),  and  a
2.2  mm  femoral  head  for  the  remaining  32  cases.  A  metal-
ic  femoral  head  was  used  in  203  cases  (95%).  Additional
urgery  was  performed  in  19  (9%)  patients:  osteosynthe-
is  of  the  greater  trochanter  (15  cases),  psoas  tenotomy
three  cases),  and  osteosynthesis  of  the  acetabulum
one  case).
ostoperative  assessment
one  of  the  patients  was  lost  to  follow-up  at  9  months.
wenty-ﬁve  patients  (11%)  had  died  after  3  months  and
0  patients  (19%)  had  died  within  9  months  after  surgery.
ortality  was  signiﬁcantly  increased  in  the  following  sub-
roups  when  compared  to  the  overall  population:  patients
ged  87  years  or  older  at  surgery  (P  <  0.05),  men  (0.05),
atients  with  a  dependence  score  according  to  Parker  less
han  7  (P  < 0.005),  patients  needing  a  walking  aid  before
urgery  (P  <  0.001),  and  patients  living  in  institutions  before
urgery  (P  <  0.001).  Regarding  function,  151  out  of  214  (70%)
atients  returned  home  with  no  increase  in  dependency.
fter  9  months,  18%  of  the  survivors  needed  more  personal
are  than  before  the  fracture.  As  for  the  ability  to  walk,
0%  did  not  need  any  walking  assistance  at  home  and  31%  of
he  patients  were  free  of  walking  assistance  both  at  home
nd  outside  the  home.  Complications  other  than  dislocations
ed  to  eight  additional  procedures  (3.7%):  two  debridements
or  postoperative  infection,  ﬁve  femur  osteosynthesis  proce-
ures  for  postoperative  periprosthetic  fracture  of  the  femur,
nd  one  exchange  procedure  for  infection  and  mobiliza-
ion  of  the  cup  after  unrecognized  intraoperative  fracture
f  the  acetabular  wall.  There  was  only  one  complication
hat  led  to  reoperation  after  3  months:  one  periprosthetic
emoral  fracture  treated  with  osteosynthesis.  Dislocation
ccurred  in  three  cases  out  of  214  (1.4%).  All  three  cases
islocated  within  the  ﬁrst  3  months  following  surgery  and
one  of  these  cases  had  any  recurrent  dislocation.  None  of
he  dislocations  were  intraprosthetic  dislocations  between
he  retentive  polyethylene  liner  and  the  prosthetic  head.
ll  three  dislocations  were  of  the  large  articulation  of  dual
obility  between  the  polyethylene  liner  and  the  metal-
ic  shell.  The  three  dislocations  were  treated  with  close
eduction  under  general  anesthesia.  The  three  dislocations
ccurred  in  three  patients  who  had  been  operated  on  using
 posterior  approach.  In  all  these  cases,  the  cup  had  been
nserted  without  anteversion  as  observed  on  postoperative
-rays  (Fig.  2).  No  patient  operated  on  using  an  anterior,
nterolateral,  or  direct  lateral  approach  sustained  postoper-
tive  dislocation.  The  dislocation  rate  when  comparing  the
osterior  approach  to  all  the  other  approaches,  however,
as  not  statistically  different.  Due  to  the  small  number  of
islocations,  no  difference  could  be  detected  concerning  the
ge  at  operation  or  the  external  diameter  of  the  shell.  Nine
atients  were  noted  as  having  a  greater  trochanter  outside
ts  anatomical  location.  None  of  these  nine  patients  had  sus-f  the  position  of  the  cup  on  standard  anteroposterior  X-ray
n  any  of  the  173  patients  still  living  after  9  months  who  had
etained  their  cup  (Fig.  1B).
Dual  mobility  cups  in  total  hip  arthroplasty  to  treat  femoral  nec
Figure  2  Dislocation  of  the  large  articulation  of  a  total
hip arthroplasty  using  cemented  dual  mobility  cup  occurred
2 months  after  surgery  done  through  the  posterior  approach.
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nThere  is  obvious  lack  of  cup  anteversion.  Reduction  was
obtained  with  external  manipulation  under  general  anesthesia.
Discussion
The  systematic  use  of  total  hip  arthroplasties  to  treat  dis-
placed  intracapsular  fractures  of  the  proximal  femur  in
elderly  patients  is  not  common  practice.  It  was  only  per-
formed  in  the  setting  of  this  study,  limited  in  time,  to  avoid
the  bias  of  selecting  the  better  cases  (no  co-morbidities,
lower  age,  no  mental  impairment)  for  total  hip  replacement,
leaving  the  more  problematic  cases  for  hemiarthroplas-
ties.
Age  at  surgery  and  postoperative  mortality  at  3  months
did  not  differ  signiﬁcantly  from  other  prospective  studies
of  femoral  neck  fractures  in  the  elderly  [1—4,7,8],  in  par-
ticular  the  SoFCOT  multicentric  study  conducted  in  France
in  2007  [11]. Therefore,  no  obvious  bias  in  patient  selec-
tion  was  observed  between  these  two  studies.  Performing
a  total  hip  replacement  in  this  elderly  population  did  not
imply  an  increased  mortality  rate  after  3  months  [11]. Skin-
ner  et  al.  [12]  showed  that  there  is  no  increase  in  mortality
rate  when  a  total  hip  replacement  is  performed  instead
of  a  hemiarthroplasty  as  treatment  for  a  displaced  frac-
ture  of  the  femoral  neck  among  otherwise  healthy  elderly
patients.  Postoperative  dislocation  is  a  key  issue  when  treat-
ing  displaced  fractures  of  the  femoral  neck.  One  of  the
potential  drawbacks  of  performing  a  total  hip  arthroplasty
in  such  a  situation  is  that  the  dislocation  rate  may  be
higher  than  what  is  observed  when  performing  a  hemiarthro-
plasty.  The  rate  of  dislocation  after  hemiarthroplasty  was
3.8%  whatever  surgical  approach  was  used  and  6.9%  in  the
posterior  approach,  as  reported  in  2007  [11]. The  relative
risk  of  dislocation  was  2.9  times  less,  although  not  statisti-
cally  signiﬁcant,  when  using  a  dual  mobility  cup  whatever
surgical  approach  was  used,  and  the  relative  risk  of  dislo-
cation  was  3.9  times  less  when  using  a  dual  mobility  cup
and  a  posterior  approach,  reaching  statistical  signiﬁcance
(P  <  0.05)  [11]. Comparing  the  present  series  of  dual  mobility
cups  in  the  treatment  of  displaced  fractures  of  the  femoral
neck  to  recent  series  of  bipolar  hemiarthroplasties,  the  rel-
ative  risk  of  dislocation  appears  4—4.7  times  higher  for
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emiarthroplasties  [3,6—8,12].  The  use  of  dual  mobility  cups
n  the  treatment  of  displaced  fractures  of  the  femoral  neck
lso  appears  safer  in  terms  of  the  criteria  of  postoperative
islocation  when  compared  to  conventional  cups  [11—13].
he  difference  is  clear,  especially  when  there  is  no  further
atient  selection  than  a  displaced  fracture  of  the  femoral
eck  in  the  elderly.  Johanson  et  al.  [13]  reported  a  22%
ate  of  dislocation  after  total  hip  replacement  for  fracture
f  the  femoral  neck  in  a  population  of  nonselected  elderly
eople  of  similar  age  (84  years)  to  the  current  series.  The
elative  risk  of  dislocation  reported  by  these  authors  with
onventional  total  hip  replacements  was  15.5  times  higher
han  what  was  observed  in  this  study  using  dual  mobility
ups  (P  <  10−5)  [13]. The  rate  of  dislocation  reported  by  Lu-
ao  et  al.  [14]  in  a  meta-analysis  comprising  746  total  hip
eplacements  as  a  primary  treatment  for  a  displaced  frac-
ure  of  the  femoral  neck  was  10.7%.  Mean  age  at  surgery  was
2  years,  potentially  due  to  the  selection  of  younger  patients
hen  compared  to  the  present  series  of  dual  mobility  cups.
evertheless,  the  relative  risk  of  dislocation  was  7.6  times
igher  for  the  conventional  cups  used  in  that  meta-analysis
hen  compared  to  the  present  series  of  dual  mobility  cups
P  <  10−4)  [14]. The  good  short-term  results  after  implanta-
ion  of  a  dual  mobility  cup  as  a  part  of  a  total  hip  arthroplasty
ollowing  a  displaced  fracture  of  the  femoral  neck  need  to
e  followed  for  a  longer  time.  Good  long-term  results  with
hese  implants  have  already  been  reported  in  the  setting
f  primary  hip  replacement  for  osteoarthritis  or  avascular
ecrosis  of  the  femoral  head,  the  complication  rate  being
articularly  low  for  patients  older  than  70  years  at  the  time
f  surgery  [15]. Concerns  about  potential  wear  had  also
lready  been  ruled  out,  with  a  mean  annual  volumetric
olyethylene  wear  of  54.3  mm3 [16]. The  use  of  cemented
ual  mobility  cups,  either  directly  in  the  host  bone  or  in
 reinforcement  ring,  has  only  recently  been  introduced,
lthough  good  early  results  have  been  reported  [17]. This
ight  be  an  option  in  cases  of  severe  osteoporosis,  but  ques-
ions  remain  regarding  the  quality  of  ﬁxation  over  a  longer
eriod  of  time.  Using  dual  mobility  cups  makes  total  hip
eplacement  a  safe  option  in  terms  of  postoperative  disloca-
ion.  Improvements  in  postoperative  pain  and  function  are
escribed  as  early  as  1—2  years  after  surgery  with  the  use
f  a  total  hip  replacement  instead  of  a  hemiarthroplasty
18]. In  addition,  the  use  of  dual  mobility  cups  provides  a
igniﬁcant  decrease  in  postoperative  dislocation  compared
o  hemiarthroplasties  when  a  posterior  approach  is  chosen,
ith  a  relative  risk  of  dislocation  3.9  times  lower  (P  <  0.05).
hen  using  a posterior  approach,  care  should  be  taken  not  to
etrovert  the  cup.  Indeed,  dislocation  was  found  only  when
here  was  retroversion  of  the  cup  (Fig.  2).  Nevertheless,  a
islocation  rate  of  1.7%  with  a  posterior  approach,  despite
he  unfavorable  clinical  setting  of  an  intracapsular  fracture
f  the  proximal  femur,  is  far  less  than  previously  reported
fter  primary  total  hip  arthroplasty,  even  with  the  use  of
2  mm  heads  [19].
Further  study  is  needed  before  extending  the  indications
or  total  hip  arthroplasty  following  a  fracture  of  the  femoral
eck,  to  assess  the  potential  cost  and  complications  of  a
onger  procedure  with  its  potential  acetabular  complica-
ion  and  weigh  them  against  the  potential  beneﬁts  of  a  low
islocation  rate  and  improved  bearing  in  comparison  with
emiarthroplasties.
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onclusion
he  systematic  use  of  dual  mobility  cups  in  the  treatment
f  displaced  fractures  of  the  femoral  neck  in  the  current
rospective  study  had  a  low  dislocation  rate  of  1.4%,  even
hough  a  posterior  approach  had  mainly  been  performed  by
perators  with  variable  experience.  Owing  to  this  low  dis-
ocation  rate,  the  use  of  such  dual  mobility  cups  should  be
aken  into  account  when  treating  a  displaced  intracapsu-
ar  fracture  of  the  proximal  femur  in  an  elderly  patient,  as
oon  as  the  indication  for  a  total  hip  replacement  has  been
etained.
isclosure of interest
r.  Adam,  Dr.  Philippe,  Dr.  Ehlinger,  Dr.  Roche,  Profs.  Molé
nd  Prof.  Bonnomet  declare  that  they  have  no  conﬂicts  of
nterest  concerning  this  article.
Prof.  Fessy:  consulting  for  Serf  (Décines).
cknowledgement
he  authors  wish  to  thank  Prof.  Mertl  and  Dr.  Leiber,  Prof.
uten,  Dr.  Dehri,  Dr.  Descamps,  Dr.  Puech,  Prof.  Migaud  and
r.  Combes,  Prof.  Guyen,  Prof.  Farizon,  Prof.  Puget  and  Dr.
haminade  for  their  contribution  to  this  study.
eferences
[1] Blomfeldt R, Tornkvist H, Ponzer S, Soderqvist A, Tidermark
J. Comparison of internal ﬁxation with total hip replace-
ment for displaced femoral neck fractures. Randomized,
controlled trial performed at four years. J Bone Joint Surg (Am)
2005;87:1680—8.
[2] Wang J, Jiang B, Marshall RJ, Zhang P. Arthroplasty or inter-
nal ﬁxation for displaced femoral neck fractures: which is the
optimal alternative for elderly patients? A meta-analysis. Int
Orthop 2009;33:1179—87.
[3] Gjertsen JE, Vinje T, Lie SA, Engesaeter LB, Havelin LI,
Furnes O, et al. Patient satisfaction, pain, and quality
of life 4 months after displaced femoral neck fractures:
a comparison of 663 fractures treated with internal ﬁx-
ation and 906 with bipolar hemiarthroplasty reported to
the Norwegian Hip Fracture Register. Acta Orthop 2008;79:
594—601.
[4] Aleem IS, Karanicolas PJ, Bhandari M. Arthroplasty versus
internal ﬁxation of femoral neck fractures: a clinical decision
analysis. Ortop Traumatol Rehabil 2009;11:233—41.
[P.  Adam  et  al.
[5] Tarasevicius S, Jermolajevas V, Tarasevicius R, Zegunis V, Smai-
lys A, Kalesinskas RJ. Total hip replacement for the treatment
of femoral neck fractures. Long-term results. Medicina (Kau-
nas) 2005;41:465—9.
[6] Sierra RJ, Schleck CD, Cabanela ME. Dislocation of bipolar
hemiarthroplasty: rate, contributing factors, and outcome.
Clin Orthop Relat Res 2006;442:230—8.
[7] Blomfeldt R, Tornkvist H, Eriksson K, Soderqvist A, Ponzer S,
Tidermark J. A randomized controlled trial comparing bipo-
lar hemiarthroplasty with total hip replacement for displaced
intra-capsular fractures of the femoral neck in elderly patients.
J Bone Joint Surg (Br) 2007;89:160—5.
[8] Macaulay W, Nellans KW, Garvin KL, Iorio R, Healy WL,
Rosenwasser MP, et al. Prospective randomized clinical trial
comparing hemiarthroplasty to total hip arthroplasty in the
treatment of displaced femoral neck fractures: winner of the
Dorr Award. J Arthroplasty 2008;23:2—8.
[9] Parker MJ, Palmer CR. A new mobility score for predicting mor-
tality after hip fracture. J Bone Joint Surg (Br) 1993;75:797—8.
10] Nunn D, Freeman MA, Hill PF, Evans SJ. The measurement of
migration of the acetabular component of hip prostheses. J
Bone Joint Surg (Br) 1989;71:629—31.
11] Simon P, Gouin F, Veillard D, et al. Les fractures du col du fémur
après 50 ans. Rev Chir Orthop 2008;94(Suppl.):S108—32.
12] Skinner P, Riley D, Ellery J, Beaumont A, Coumine R, Shaﬁghian
B. Displaced subcapital fractures of the femur: a prospective
randomized comparison of internal ﬁxation, hemiarthroplasty
and total hip replacement. Injury 1989;20:291—3.
13] Johansson T, Jacobsson SA, Ivarsson I, Knutsson A, Wahlström O.
Internal ﬁxation versus total hip arthroplasty in the treatment
of displaced femoral neck fractures: a prospective randomized
study of 100 hips. Acta Orthop Scand 2000;71:597—602.
14] Lu-Yao GL, Keller RB, Littenberg B, Wennberg JE. Outcomes
after displaced fractures of the femoral neck. A meta-analysis
of one hundred and six published reports. J Bone Joint Surg
(Am) 1994;76:15—25.
15] Philippot R, Adam P, Farizon F, Fessy MH, Bousquet G. Survival
of cementless dual mobility sockets: ten-year follow-up. Rev
Chir Orthop 2006;92:326—31.
16] Adam P, Farizon F, Fessy MH. Dual articulation retentive
acetabular liners and wear: surface analysis of 40 retrieved
polyethylene implants. Rev Chir Orthop 2005;91:627—36.
17] Langlais FL, Ropars M, Gaucher F, Musset T, Chaix O. Dual mobil-
ity cemented cups have low dislocation rates in THA revisions.
Clin Orthop Relat Res 2008;466:389—95.
18] Goh SK, Samuel M, Su DH, Chan ES, Yeo SJ. Meta-analysis
comparing total hip arthroplasty with hemiarthroplasty in the
treatment of displaced neck of femur fracture. J Arthroplasty
2009;24:400—6.19] Berry DJ, von Knoch M, Schleck CD, Harmsen WS.  Effect of
femoral head diameter and operative approach on risk of dis-
location after primary total hip arthroplasty. J Bone Joint Surg
(Am) 2005;87:2456—63.
